It is important to accompany radio observations of the Sun by model simulations because of the variety of physical and geometrical conditions forming the radio image. The computer models of cm-and dm-radiation of the local source, the coronal hole arid the quiet solar atmosphere are presented. The model support to the analysis of radio observations of the Sun with t he tele«rope RATAN-600 is exemplified.
Introduction
There are two types of large-scale outstanding features on the Sun in cm-and dm-radio radiation: the bright sources above the active regions (the local sources -LS) and darkening? which coincide with the coronal holes (CH) (Ryabov et al., 1986) . The Sun in these wavelengths can be simulated by simple models taking into account the positions and properties of LSs and CHs.
Here we present the models which simulate not only the principal properties of LSs (of. Zlotnik, 1968: Gelfreikh and Lubyshev, 1979; Alissandrakis et al., 1980) and CHs (Cbambe, 1978) , but also take into account the individual structure and positions of the sources. The models have been used for a long time to analyse radio scans of the Sun and to correct the current program of solar radio observations.
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The sources which could not be simulated with any value of the model free parameter axe of outstanding interest. Peculiar conditions may be supposed therein.
Modelling of the local source and the coronal hole radio emission
To simulate solar cm-and dm-radiation, we have made three complexes of the computer programs: 1) POLAR2 (LS thermal radiation with the quasi-transverse propagation); 2) RAOSOL (the quiet Sun and the CH radiation affected by refraction); 3) SOLGMF (the structure of the coronal magnetic field). The programs produce a radio image of LS or CH on its original position on the Sun. Some additional programs could be added to compute the beam pattern of a radiotelescope, to convolve the beam pattern with the radio brightness and to plot the simulated radio image.
The model of the local source
The POLAR2 software (Fig. 1) simulates the coronal magnetic field of an active region (AR), the gyroresonance and the bremsstrahlung cm-radiation from the consistent LS and quasitransverse propagation of the emission (Ryabov, 1981a) . The original positions of sunspots as well as variations of an AR model atmosphere and of the magnetic field gradients individualize the LS. The radio refraction of the cm-emission is ignored in the POLAR2 software.
The magnetic field of each sunspot is approximated by the field of a vertical dipol. The free parameter of the model is submergence of the dipol beneath the level of the photosphere. The AR model atmosphere is produced from the reference model of the quiet solar atmosphere using the second and the last free model parameters. It is the conduction flux through the transition region of the atmosphere (see Chapter 2.2).
The LS of a compact sunspot group and the LS near the solar limb are out of frame of the model. The model calculation results in brightness distribution across a LS in the plane of view, at the wavelength of radio observations (Fig. 2) . Then the convolution of this brightness with the radiotelescope beam pattern yields the simulated radio image of a LS which can be compared with the observed one ( Fig. 3) . The software P0LAR2 also simulates transformation of the polarization in the region of quasi-transverse propagation of radio waves (QTR, Fig. 4 ). As the degree of circular polarization strongly depends on the magnetic field in the QTR (Zheleznyakov, 1977) , the coronal field could be determined by the variation of the model parameter of the submergence (Gelfreikh et al., 1987) . It should be noted that the plage magnetic field may be decisive in the overall structure of the AR coronal field (Peterova and Ryabov, 1981) .
Model analysis of the radio observations made with the Big Pulkovo Radiotelescope and the RATAN-600 has led to a number of findings:
-magnetic field measured with the accuracy of 20% falls from 40 G at the height of 2 • 10 9 cm to 2-10 G at the height of 10 10 cm in the QTR (Peterova and Ryabov, 1981) ;
-time dependence of the LS polarization drawn from radio observations (Peterova and Akhmedov, 1974) has been testified (Ryabov, 1982) ; -a technique of finding neutral points of the coronal magnetic field by high resolution radio observations has been proposed (Ryabov and Spektor, 1983; Ryabov, 1985) ; -it is shown that a permanent coronal condensation of an AR should be transparent for cm-waves, provided the atmosphere of the condensation is inferred from the soft X-ray observations (Nagelis and Ryabov, 1988) . Simplification of the model (fine structure of the photospheric magnetic field and distribution of temperature and density in AR are ignored) are justified for its routine usage. With a due caution the model may be used to analyse radio observations with angular resolution down to 10"-20", i.e. the size of LS core.
The POLAR2 software may be adopted to evaluate the magnetic energy excess over the energy of the potential field (Ryabov and Spektor, 1983 ) and the conduction flux through the transition region of the atmosphere (see Kriiger et al., 1986 and Fig. 5 ).
The model of the coronal hole
The complex of the computer programs RAOSOL (Fig. 6 ) simulates the bremsstrahlung dm-radiation of the quiet Sun with the coronal hole (Kurbanov et al., 1991) . The coronal hole is modelled by three parameters (Kopp and Holzer, 1976) . The RAO SOL software does not deal with spicules and coronal loops. These structures are smoothed within the model atmosphere of the quiet Sun. Hence, the simulated radio brightening at the solar limb is higher than the observed one (Fig. 7) .
Trying to adjust the simulated and the observed radio spectrum in cm-and dm-wavelengths, the model atmosphere of the quiet Sun has been corrected. Uniform data set of solar observations with the RATAN-600 at 10 wavelengths in the range 0.8-32 cm has been used (Borovik et al., 1990) . Similarly, the model atmosphere of every CH has been modified by variation of the conduction flux to satisfy the observed radio contrasts.
To analyse radio observations of the quiet Sun and CH obtained with the RATAN-600, distribution of radio brightness in the plane of view (Fig. 7 ) and its convolution with the radiotelescope beam pattern (Fig. 8 ) are used. It is confirmed that the diameter of the dm Sun decreases by some percent during the course of CH rise (see Borovik and Livshits, 1982) .
2.S. The model of the coronal magnetic field
The software SOLGMF simulates the coronal magnetic field both of the Sun and of an AR by the field of vertical dipols. Magnetic moments and magnetic field of 144 dipols are calculated on the basis of values of the longitudinal component Hj over 20° x 20° areas of the photosphere. Submergence of the dipols beneath the photosphere level is a free model parameter. The resultant force lines could be displayed in 9 projections of two coordinate systems: the spherical system (Fig. 9 ) and the cylindrical one (Fig. 10) .
^o date, some large-scale coronal magnetic structures have been computed to locate the sources of solar wind (Rudneva et al., 1990) . Also, the parameters of a few dipols providing the true profile of the neutral line Hi=0 in the solar corona at h = 1.5RQ have been determined (see Saito et al., 1989) .
Summary
It is suggested to accompany high resolution radio observations of the Sun by numerical simulations. The input data set is easily accessible as far as the heliographic position and the magnetic field of sunspots are concerned. This is justified because of variety of real physical and geometrical conditions forming the radio image of the Sun. Our results confirm the fruitfulness of the model support in analysis of the radio observations. If the simulated radio image fits the observed one, free model parameters and, thereby, the magnetic field and the conduction flux in the transition region of the solar atmosphere can be evaluated.
If any simulated radio image cannot be fitted to the observed one, the analysis of the model changes should follow. In this case strong currents, inhomogeneity of the atmosphere or nonthermal character of the radiation should be taken into account.
The model support permits to evaluate the physical parameters characterizing such coronal structures as LS and CH. Besides, it is appropriate to correct the current program of radio observations and to improve the method and statistics.
The graphical output of the computer programs displays the simulated radio image in a form convenient to compare with the observed radio images. It is supposed that the simulated image represents details as fine as 10"-20".
